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PR0C£88 FOR PRODUCTION OP 1t1,1-TRIFLUORO-2,2«DiCHLOROeTHANE 



BACKGROUND OF THE INVENTION 



neid of the invention 

The present invention related to a process for production of l.1.1-b'lfluorO'2,2-dichlorcethane. Particu- 
larly, the present inventior^ relates to a process for 1,1,1 •trifluoro-2.2-dichloroethane comprising chiorination 
of l,1,1-trifiuoro«2-chloroethane with chlorine gas In the presence or absenoe of a metal salt ae a catalyst 
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Description of ( h e Related Art 

i.1,Mrifluoro-2.2-dlchloroethan6 is expected to replace trichtorofluoromethane, since it does not 
decompose ozone in the stratosphere. Then, It is desired to develop an economical process for the 

rs production of 1 ,1 ,l-trif!uoro-2,2-dlchloroethane. 

Several processes for the production of 1,1,1-trif(uoro-2,2-dichtoroethane have Iwen already proposed. 
For example, Czechoslovaklan Patent No. 136,736 and Japanese Patent Kokal Publication No. 222030/1983 
describe a process comprising reduction of 1.1.1 •trifluoro*2,2,2-trlchloro6thane. Japanese Patent Publication 
No. 2737S/1986 describes a process comprising isomerization of l,1,2-trifIuoro-1^-dlchloroethane* U.S. 

20 Patent No. 3,755,477 describes a process comprising fluorinatlon of ethylene tetrachloride. Japanese Patent 
Kol<al Publication No. 82711/1878 describee a process comprising photo chiorination of i,i,l-trifiuoro-2- 
chloroethane. McBee describes a process comprising chiorination of 1.1.1»trlfluoroethane in J. Ind, Eng. 
Chem.39, 409. (1947). 

However, from the points of view of the economical production, the above known processes for the 
25 production of l,i,l-trifIuoro-2,2-dlchloroethano are not necessarily suitable since yield and asteotivlty 
through such the process are not high enough. 

McBee describes that 1,1,1-trifIuoroethane, which is a similar compound to a starting material for the 
production of i.i,i»tritiuoro-2,2Hjlchloroethane, reacts at the reaction temperature of 486 * C with chiorine at 
the molar ratio of 1 : 1. Under these conditions, the conversion of 1,1.1-trifiuofoethane Is 50 %. The product 
30 through this process contains 22.5 % of t,1,1-trifluoro-2,2-dichloroethane and 41,8 % of-1,1,1-trlfluaro»2,2,2- 
trichloroethene. It is reported that judging from the fact that the amounts of the compounds of which all 
hydrogen atoms are replaced with chlorine atoms have been increased, the chiorination rate Increases as 
the chiorination proceeds, that is, as the number of hydrogen atoms replaced with chlorine atoms increases. 
Accordingly, the above report indicates that the molar ratio of 1,'1.1-trifluoro-2,2,2-trichioroethane to 
ss i,l,l-trifluoro-2,2'dIchlQroethane is more than 1» that is, l.1.l-trifluoro'2A2-trlchlonDethane is always pro- 
duced more than l,l,T*'triflMOro-2,2-dlchloroethane. 



SUMMARY OF THE INVENTION 
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It is, therefore, an object of the present invent'on to provide a commercially advantageous process for 
flie production of 1,1,1 -trtfluoro-2,2*dichloroethane with overcoming the problems described above. 

According to the present Invention, there is provided a process for the production of 1»1,t-trifluoro-2,2- 
dichloroethane which process comprising chiorination of l,l,l-triftuoro-2-chloroethane with chlorine gas in 
45 the presence or absence of a metal salt as a catalyst 

With the process of the present Invention, the production ratio of 1,1,1-trtfluoro-2,2-dichloroethane to 
l,l,1-trifiuQro-2,2,2«trichloroethane is about 1 : 0.3 at about 50 % conversion of 1.1,1-trifluoro-2^hioroethana 
and such the high production ratio cannot be expected from the report of McBee, Then, it becomes 
possible to produce l.l.l-triftuoro«2.2-dlchtoroethane economically. 
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DETAILED DESCRIPTION OF THE INVENTION 

l,1.1-Triftuoro-2-chloroethane. as a starting material in the present process, can be easily produced by 
fluorinaticn of trichtoroethylene with anhydrous hydrogen fluoride in a liquid Or gas phase. 
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The chtorination of the prddent invention can proceed with high selectivity even in the absence of a 
catalyst. Further, when a metal salt Is used as a catalyst, the higher selectivity can be achieved. 

Such the metal salt optionally used in the present process includes a metal fluoride such as CrFg and a 
metal chloride such as CuCIa, NICk and FeCb. 
5 It Is preferable to use the metal salt carried on a support, for example, made of a metai oxide such as 
aluminum oxide or activated carbon. The most preferable catalyst includes NiCl2. CuCb and FeCU carried 
on the support made of aluminum fluoride. Further, only the support can be used as a catalyst that Is. 
without the catalytic compound describe above, which also provides good production. 

Generally, any type of the support can be used, and it is most preferable to use a spherical support or 
10 a peifet form support of which size is in the range of from 1 to 8 mm, particularly from 2 to 4 mm. 

The amount of the catalyst canled on the support is suitably selected depending on the reaction 
conditions, the desired conversion and so on. Generally, the molar ratio of the metal salt as the catalyst to 
the metai oxide as the support is in the range of from 0.005 to 2. preferably from 0.01 to 1.0, for example, 
0.03. 

IS The^ reaction temperature of the chtorination of the present process Is generally in the range of from 250 
to 500 " C, preferably from 350 to 450 * C, for example 400 ' C. The reaction Is usually performed under 
the atmospheric pressure, although the present chlorlnation can be performed under pressure. 

The molar ratio of chlorine gas to 1r1»l-trifluoro-2-<:hloroethaneJs preferably controlled in the range of 
from 0.05 to 0.5. particularly from 0.1 to 0,4 by taking account* of the selectivity to 1,1.1-trlfluoro-2,2- 

20 dichloroethane. 

The contact time between the catalyst and the reactants can be suitably selected depending on the 
reaction conditions, especially the reaction temperature. Generally, the contact time is preferably controlled 
In the range of from 0.5 to 30 seconds, particularly from i to 25 seconds. 

In the present process, any type of reactor, for example a tube reaotor, can be used as long as the 
25 good contact between the catalyst and the reactants can bo ensured. 

In the process of the present invention, the reactor such as a tube reactor filled with the support 
carrying the catalyst is heated to a preselected temperature dependent on the reaction temperature, for 
example, in an electrical furnace. Then. i,i.i*trifluoro«2«chloroethane and chlorine gas are supplied to the 
reactor to start the chlorination. The exit gas from the reaotor (s generally colieoted after water washing and 
so drying steps. 

In order to improve the conversion of l.1.1-trifluoro*2*chloroethene. K is advantageous to recycle the 
unreacted i t i'trifiuoro-2-chiofoothane to the reactor which ia recovered from the top of a purification 
apparatus for purifying the produced gas. 

When no catalyst IS used in the present process, it is advantageous to use an Inert packing such as 
36 flaschig ring from the view of better mixing of the gas and better heat transfer. 

Present invention will be hereinafter explained further in detail by following examples. 



Example 1 

40 

A tube reactor made of Haatolloy C (20 mm in inner diameter. 400 mm in length) was filled with 50 ml 
of spherical support particles {from 2 to 4 mm In diameter) made of AIF3 carrying CuCij in the molar ratio 
of 0.03 to AiFs, and then heated to 370 'C in a nitrogen stream. After stopping the supply of nitrogen. 
1.1,l-trifluoro-2-chforoethene and chlorine gas were supplied to the reactor at the flow rate of 100 mt/mln. 
46 and 50 mi/min. (based on the standard conditions), respectively. The contact time based on the average 
residence time was about 8.5 seconds. 

The exit gas from the tube reactor was collected after the water washing and the drying steps, and then 
analyzed with a gas chromatography. The conversion of l,1,1-trtftuoro-2-chloroethBne was 45 % and the 
selectivity to 1,1,1*trifiuoro-2,2'dlchforoethane was 75 

so 

examples 2-4 

Using the same apparatus as Example 1 . the process of the present Invention was carried out without a 
ss catalyst. In these examples. l.l.l-trifluoro*'2-chloroethane was reacted with chlorine gas at the temperature 
of 400 *C with the ratio of the flow rate thereof as shown in Table 1, The exit gas from the reactor waa 
analyzed as in Example 1. 

The results are also shown in Table 1 . 
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Table 1 







Examplo 2 


BeamplaS 


Example 4 
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Flow ratd of i,i,l-triftuoro-2-chloroethane 


90 ml/min. 


80 ml/mln. 


70 ml/mln. 




Rqw rat^ of chlorine gas 


10 mt/min. 


20 ml/min. 


30 ml/min. 




Conversion of 1.1,1-irlf(uQro-2-ciiIoraalhana 


10% 


22% 


40% 




Sdldctivity to 1,1.i-trlfluoro-2,2-dichloroethan8 


91 % 


86% 


77% 
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Examples 5"9 

Example 1 was repeated except that the metal salt shown in Table 2 carried on the AIF3 support 
particles in the molar ratio of 0.03 was uwd and th© reaction temperature was changed as shown In Table 
2. 

The results are also shown in Table 2. 



Table 2 
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Example 5 


Example 8 


Example 7 


Example 
8 


Example 
9 
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Catalyst 

Reaction temperature 

Conversion of l,i,l-trlfluoro-2-chloroethane 
Selectivity to l.l,l-trifluoro-2.2-dichlcroethane 


FeClj/AlFa 
330 *C 
32% 
82% 


F6CI2/AIF3 
370 "C 
48% 
72% 


NiCt/AIFg 
330 'C 
26% 
83% 


NiCIa/'AIFj 
370 'C 
51 % 
71 % 


— - AIF3 
450 *C 
79% 
45% 



Comparative Example 

1,l,l-Trlfluoro-2'Chloroethane and chlorine gas were supplied to a glass tube reactor (3 mm in inner 
35 diameter, 200 mm in length) made of Pyrex Qlass^ (commercially available from Coming Glass Works, 
U.S.) under the illumination of a high pressure mercury lamp of 100 wattages. Their flow rates were 100 
ml/mln. and 50 ml/mln., respectively. The residence time in the reactor was about 60 seconds. The 
temperature in the reactor waa 30 ' C. 

The produced gas discharged from the reactor was analyzed with the gas chromatography after water 
40 washing. The conversion of i,l,i-trifluoro-2-ohloroethane was 5 % and the selectivity to 1.1,l-trlfluoro-2,2- 
dichloroethane waa 10 %. The rest of the product v/as l,1.1-trlfluoro-2,2.2-trlcWoroethane. 



aalma 

1. A process for production of ij.l-trifluoro-2,2-dichloroethane comprising chlorinatloh of l,i,i»trifiuoro- 
2-chloroethane with chlorine gas in the presence or absence of a metal saK as a catalyst. 

Z* The process according to claim 1, in which said metal salt is selected from the group consisting of a 
metai fluoride and a metal chlorinate, 
so 3. The process according to claim 1, in which said metal salt is carried on a support made of a material 
selected from the group consisting of a metai oxide, aluminum fluoride and activated carbon. 

4. The process according to claim 1, in which aluminum fluoride la used as a catalyst. 
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